In undertaking this survey of Newfoundland children the primary concern was the incidence of dental disease, but an opportunity was taken of noting any signs suggestive of nutritional deficiencies which were observed during the examination of the individuals. The time of the visit (May-July, 1948) was chosen because it followed soon after the Newfoundland Government's latest measure designed to improve the standard of nutrition, namely that of adding 0 5% of bone meal to all flour before importation. This reinforcing of a staple article of diet was done to raise the low calcium intake, and, since it provides small amounts of fluorine as well as extra calcium, it might be expected to have some beneficial effect on the children's teeth. It was hoped that a subsequent survey might be made after the lapse of some years to estimate any alteration in the dental condition of the child population, especially of their caries susceptibility. For this latter reason the general results only will be given in this paper, leaving a more detailed assessment of the findings until such time as a future comparison may become available.
Newfoundland, at the mouth of the Gulf of St. Lawrence, has an area of 42,000 square miles and thus is a little smaller than England. At the last census in 1948 the population was 340,000, of which about one half was resident in the Avalon Peninsula.
St. Johns, the capital, is the only town of any size (56,000) after which come the paper-mill company towns of Corner Brook and Grand Falls, having 10,500 and 7,300 inhabitants respectively, including their satellite settlements. The majority of the people live in small coastal fishing communities, of 200 to 800 individuals, many of which are relatively isolated for a large part of the year.
The local name for these is ' outports>. On the Avalon Peninsula the outports have fairly good road communications, but others, on the south and north coasts particularly, have none except by sleigh in winter, while sea transport is often restricted by bad weather. The single track, narrow gauge railway provides an additional link between the main population centres as it traverses the island from St. Johns in the south-east to Port aux Basques in the south-west. A few roads have been built from some of the northern and western outports to the nearest railhead.
For many years it has been known that nutritional diseases such as beri-beri have been endemic in this part of the world (Little, 1912;  Appleton, 1921; Aykroyd, 1930) , and much has been written about the combination of circumstances which has in the past contributed to this state of affairs. The islanders have to contend with somewhat unfavourable climatic conditions which permit of only a short season for growing vegetable and livestock crops. In many places the soil is so scanty that potato patches are often only a few square yards in area, lying between rocks. Previously, almost the only occupation for the men was fishing, the start of which coincided with planting time, so that the ' gardens ' were largely left to the women. Following a poor fishing season there was extreme poverty and the diets of the people, apart from the potatoes, cabbage and turnips grown in their own gardens, became restricted to cheap foodstuffs which could be stored for months, such as white flour (70 extraction 
Methods
Dental Results. The dental results for each child were written on a separate chart, on which there were appropriate spaces for denoting which teeth were present; the amount of caries; the grade of Mellanby-DENTAL CARIES AND NUTRITIONAL DEFICIENCIES absence of enamel over small areas were classed together as 'gross hypoplasia ' which is the type usually described in textbooks. While every effort was made to keep this standard for hypoplasia comparable from day to day by referning to sets of graded shed and extracted teeth, it is felt that the examination of large groups of deciduous and permanent teeth, often in the same day, would tend to lower the standards for deciduous teeth, since these are on the whole so much smoother than their permanent successors. An average hypoplasia figure (A.H.F.) for groups of teeth was calculated by allotting one point to all teeth graded M-hy1, two points to M-hy2 teeth, three points to M-hy3 teeth and dividing the sum of the points by the total number of teeth examined for structure.
The incidence of caries was estimated as carefully as possible, each-lesion being recorded as 1, 2 or 3 according to the criteria adopted in previous surveys by May Mellanby and her colleagues (Mellanby and Coumoulos, 1944 and Mellanby and Mellanby, 1948 ). An average caries figure (A.C.F.) was worked out for groups of teeth on the same lines as the average hypoplasia figure. All Sydenstricker (1941a and b) and illustrated in the Medical Survey of Nutrition in Newfoundland by Adamson et al. (1945) and in the recent re-survey of the same places by Aykroyd et al. (1949) , namely those associated with ariboflavinosis such as cheilosis, angular fissuring of the mouth, magenta tongue and blepharitis and those associated with nicotinic acid insufficiency, giving tongue changes featuring hyperrophied or atrophied tongue papillae, fissuring, or oedema as evidenced by tooth impressions along the tongue margins. It was more difficult to be dogmatic about the skin and hair changes probably related to vitamin A deficiency, as so many of the children in the outports had obviously unbrushed hair, and the rather rough skin on their faces might be due, at least in part, to climatic conditions. Eye changes attributable to vitamin A deficiency were not observed in these young age groups.
Results
Caries in 5-and 14-year-old Groups. The general results for the prevalence of tooth decay in the Island, according to the locality, are given for the principal age groups of 5 and 14 years in Tables I   TABLE 1 Structure in 5-and 14-year-old Groups. In Table  3 will be found a synopsis of the results of examining both deciduous and the permanent teeth for surface structure (or M-type hypoplasia). From this it will be seen that among the deciduous teeth, only 27.8% were considered normal, the remaining 72-20' having some degree of surface roughness and giving an average hypoplasia figure of 1-06. In the permanent teeth ( Seventeen 5-year-olds who had been born and reared in the district were examined, this number representing more than half the available children in the age-group; 12 of these were caries-free, the percentage of carious teeth over all being only 6-2, as against 38-5% for the rest of the Island, (Klein, 1948) . The caries experience of the St. Lawrence children is therefore of a similar order to that observed for the same age group in other fluorosis areas.
Of the older age group, only four life residents aged 14 could be found, so that an examination was next undertaken of all ages between 6 and 17. A total of 53 individuals aged 5 to 17 years of age were inspected. Since the numbers in separate age groups were small the general results are given in Table 4 years of age. The average hypoplasia figure of 0-88 was also low, especially when it is realized that these children had a higher proportion of deciduous molars present than the 5-year group, (deciduous molars being on the average rougher on the external surface than incisors or canines).
Other workers, using the same standards for M-hypoplasia (King, 1944; Coumoulos, 1949) , have reported that deciduous teeth in the Maldon fluorosis area of England tend to be of smooth external structure; thus they correlate the low incidence of dental decay with the prevalence of well-formed teeth.
Among the permanent teeth some 8.7% were found to be carious, with the low average caries figure of 0 17. It is not possible to compare this with the 30.7% of carious permanent teeth in the 14-year-old group for the rest of the Island, since many of the total number of permanent teeth from St. Lawrence came from children aged 7 to 13 years, and there was an undue proportion of incisors and newly-erupted premolars among their number. The high average hypoplasia figure in the permanent teeth is explained by the frequent presence of mottled ' pitting', giving a rough external feeling to the probe. No fluorine analyses were available for the wells, other than the one supplying the mine, but in view of the low calcium intake, it is probable that 1-5 p.p.m. would be sufficient to cause a disfiguring grade of mottling in some individuals (Murray and Wilson, 1948) .
The mode of life and the types of food eaten in St. Lawrence appeared to be very similar to that of other outports on the Burn Peninsula, except that better wages were earned, and this would tend to allow of a greater variety of foods, especially imported tinned products. The standard of living was then coming more into line with that enjoyed in the paper-mill towns, but in those latter, it cannot be said to have decreased the dental caries (see Tables 1 and 2 ). Caries in 2-to 4-year Age Groups It was originally hoped that it would be possible to examine a reasonable number of pre-school-age children between 2 and 4 years, but this proved difficult to organize and was only done on a very limited scale in two localities, St. Johns and Fortune Bay (on the south-west coast). In all 51 were seen, 35 in St. Johns and 16 in south-coast outports.
Even in these tiny children there were many with much decay in their teeth, and it will be seen (Table 5 ) that the proportion of children having decay rises sharply after the age of 2 years, as also does the percentage of decayed teeth.
Gingivitis, Cheilosis and Otber Signs Suggestive of Nutritional Deficiencies. Gingivitis of the nonulcerative type in man is regarded by many authorities as due to nutritional defects, but local factors such as tartar deposition, which in turn appears to be influenced by the physical properties of the food eaten, also play a part (King and Glover, 1945) . In animals (dogs, rats), which have been maintained post-developmentally on diets adequate in other respects but low in vitamin A, the gum epithelium becomes abnormal in that it shows increased keratinization and a tendency for downgrowths to occur below the enamel cement junction (Mellanby, M., 1930u and b; 1939; King, 1936) . Animals reared on a similar diet, or whose maternal parent was given the deficient diet before their birth, show the same changes much earlier (Mellanby, M., 1930a; 1939; Mellanby, H., 1939; A few of the 5-year-old charts could not be used for this Table  as either the tartar or gingivitis assessment was in doubt.
1946). All the scientists who have carried out nutritional investigations in Newfoundland agree that the vitamin C intake has been and still is low, more especially in the spring. (McDevitt et al., 1942; 1944; Adamson et al., 1945; Metcoff et al., 1945; Cuthbertson, 1947; Scobie, Burke and Stuart, 1949; Aykroyd et al., 1949; Goldsmith, Darby, Steinkamp, Beam and McDevitt, 1950) . In addition to the low vitamin C intake, which until recently was also accompanied by a low vitamin A content of the diet, there little oral hygiene is practised, except by those in the larger centres of population, and the food eaten is for the most part in an overcooked state, so that it is unlikely to have any particular cleansing properties. It seems from the foregoing remarks that gingival disease might be expected to be common among the inhabitants of the island, and this has been recorded by several observers as occurring among all ages of the population, but particularly among young adults, especially the women. On the basis of the rough classification referred to on page 275, 35-5% of the 5-year-olds and 78% of the 14-yearolds had some degree of gingival abnormality, the respective average gingivitis figures per child being 0-53 and 1-47. There was a definite variation in the incidence in different localities, the Burn Peninsula and south-west coast children having once again the highest number of individuals affected (Table 7) . Aykroyd et al. (1949) , in a sample of the population aged 0-89 years, report an increased incidence of gingivitis in 1948 over their 1944 survey, and conclude from this that the average vitamin C intake is still much below the optimum.
The 5-year-old group did not show an unduly high gingivitis incidence when compared with (King and Martin, 1951) , though here he was employing a more refined classification.
The association between the occurrence and extent of visible tartar deposits and gingivitis is given for both the Newfoundland age groups in Table 5 . In the deciduous teeth tartar was nearly always confined to the upper first and second molars. In the permanent dentition the lower incisor region was also frequently involved. Each child was placed in one of four tartar groups, 0, 1, 2 or 3, according to the area covered on the buccal surface of the upper molars (deciduous and permanent) or the area on the lingual surface of the lower incisor region. It was found that the incidence and extent of gingivitis increased considerably between the children graded tartar-free and those with grade 3 tartar. Table 7 gives the incidence of cheilosis, blepharitis, tongue changes and roughened skin on the face in the two age groups of 5 and 14 years from the different localities. From this it will be seen that cheilosis and tongue changes were much more frequently observed in the outports of the Burin Peninsula and the Fortune Bay area than elsewhere. Rough skin on the face also tended to be higher in these places, but it was not uncommon even in the inland towns. It was found by Aykroyd et al. (1949) and Goldsmith et al. (1950) that most of the characteristic signs of malnutrition were less conspicuous and less prevalent in 1948 than in 1944. This they attributed to the several successive attempts on the part of the Government to improve the nutritional situation. The first of these was the enriching of all flour with thiamine, riboflavine, niacine and iron after July, 1944 . Since September, 1945 Before the margarine was reinforced with vitamin A it is probable that the intake of this essential food factor was well below the minimum. Eye changes due to its lack were reported as being previously fairly common (Adamson et al., 1945 ). On such a diet it might be expected that the vulnerable section of the population, the young children and pregnant women, would fare worst.
TIhe work of May Mellanby has shown that the macroscopic and microscopic structure of teeth in several species of animals can be profoundly altered by dietary means during the period of development (Mellanby, 1918 (Mellanby, , 1920 (Mellanby, , 1923b (Mellanby, , 1928 . In children's teeth she has shown that very many deciduous teeth do have minor defects (1923a, 1927, 1929) which have been termed degrees of M-hypoplasia by King (1940 (Mellanby, 1928; Mellanby and Pattison, 1926; Mellanby, Pattison and Proud, 1924) .
If more milk, eggs, fruit, fresh vegetables and regular cod liver oil were to be included in the diets of Newfoundland mothers and of children, especially those under 5 years, this might be expected to reduce the amount of M-hypoplasia and of caries in Newfoundland children. The Government is trying to encourage the consumption of milk among school children by popularizing the drink of 'cocoa milk' which would give each child the calcium equivalent of one-third of a pint of milk on school days. Cod liver oil is distributed to school children and both it and orange juice are available to children under 5, but the uptake could be much increased. The extra calcium in the bread should help to rectify the low level of this mineral in the average diet.
The Island has done very much better economically since the last war, and in many places there is now well-paid work available as an alternative to fishing; family allowances introduced since the union with Canada should also do much to alleviate the poverty among the many large families. The improvement in the economic situation, however, must be backed up by extensive dietary propaganda if it is to succeed in giving children the type of food they need. All too often higher wages only mean more sweets and soft drinks for the children, instead of more milk and protective foods.
S_mary
The results of this survey are based on the examination of 1,486 children, the majority of whom were aged 5 (804) or 14 years (595).
Dental caries was widespread in all localities with the exception of one small area of endemic fluorosis, only 7-2% of the 5-year-old children and under I % of the 14-year-group being free from caries. The total percentage of deciduous teeth decayed was 38-5, while among the permanent teeth of the 14-year-group, 30-7% were already carious. This corresponds to a decayed-missing-filled 282 ARCHIVES OF DISEASE IN CHILDHOOD rate per child of 7 -4 for deciduous teeth, and of 8-39 for the permanent ones.
Both the deciduous and permanent teeth were found to be of relatively poor structure, only 27-0% of the former and 8-7 % of the latter having no M-type hypoplasia.
The percentage incidence of gingivitis, cheilosis, angular fissures, tongue changes and blepharitis were recorded.
The dietetic factors which may have been responsible, at least in part, for this state of affairs, are discussed.
In conclusion I wish to express my thanks to all those who assisted me with the preparatory work of the survey, and in particular to Lady (May) Mellanby for her generous help and encouragement. I 
